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Description 

[0001] The present invention relates to muttilayer 
wound dressings for the treatment of damaged, burned, 
ulcerated or otherwise traumatised mammalian sidn. 
[0002] The use of wound dressings to cover and pro- 
tect wounds is very well known. Preferably, the wound 
dressing should provide a sterile environment at the 
wound site and should rapidly absorb wound exudate 
while maintaining a moist wound surface. The dressing 
should interfere as little as possible with wound healing 
and should be easy to remove and replace with minimal 
trauma. Finally, the wound dressing should be inexpen- 
sive to make, compact and conformable to all skin sur- 
faces. 

[0003] US-A-4499d96 (Steven B. Heinecke) discloses 
a multilayer reservoir wound dressing comprising an 
inner membrane of conformable, moisture vapour-per- 
meable, liquid water-Impermeable material having at 
least one hole therein through which exudate can pass, 
an intermediate absorbent .layer, and an imperforate 
outer layer of a conformable, moisture vapour-permea- 
t}le, liqukl-lmpermeable material. The wound dressing is 
secured to the skin by an adhesive coating around the 
edges of the inner membrane. Wound exudate is 
absorbed through the holes in the inner membrane into 
the intermediate absorbent layer. From there water 
vapour escapes through the semipermeable outer 
membrane. The remainder of the wound exudate other 
than water is retained In the intermediate layer. 
[0004] The reservoir wound dressing disclosed in US- 
A-4499896 suffers from the disadvantage that tissue 
ingrowth into the holes in the inner membrane can give 
rise to major trauma when the dressing is removed. 
[0005] EP-A-0441417 (The Kendall Company) dis- 
closes a conformable multilayer reservoir wound dress- 
ing similar to that described in US-A-4499896, but 
having multiple perforations in the inner membrane and 
an air-permeable window in the outer protective mem- 
brane. This structure will suffer from the same drawback 
as enumerated above for the structure disclosed In US- 
A-4499896. 

[0006] US-A-3888247 (Carl B. Stenvall) discloses a 
wound dressing comprising an inner microporous mem- 
brane, an intermediate absorbent layer and an outer, 
protective air-permeable tape. The Inner microporous 
membrane is imperforate and is coated with pressure- 
sensitive adhesive over the whole of one side such that, 
in use. the entire surges of the inner microporous mem- 
brane is adhered to the wound site. The Inner micropo- 
rous membrane has pores ranging in diameter from 1 to 
20 microns with an average pore size of 15 microns. 
The resulting wound dressing absorbs wound exudate 
through the pores of the microporous inner membrane 
and is said to provide Improved wound healing and less 
scar formation than conventional wound dressings. 
[0007] EP-A-0031018. which is the eariier publication 
that comes closest to the present invention, describes a 



skin dressing especially suitable for the treatment of 
wounds. The dressing comprises a layer of aqueous 
polymer gel partially or completely enctosed in a water 
vapour- and gas-permeable membrane. The average 

5 pore size of the membrane is from 0.0003pm to 1 0^m. 
[0008] JP-A-60072557 describes a wound dressing 
material comprising a microporous polymer film having 
average pore size 0.01-100pm and a layer of biocom- 
patible polymer containing physiologically active sut>- 

10 stance. 

[0009] JP-A-59051 849 describes a laminated wound 
dressing comprising a layer of microporous polymer f ilm 
having an average pore size of 0.0001 jim - 100|im. a 
thin liquid-absorbent layer, and a biocompatible polymer 
15 layer laminated in that order. 

[0010] JP-A-04282152 describes a porous PTFE 
membrane for application to wounds. The membrane 
has a thickness of 120pm and an average pore size of 
0.2pm. 

20 [0011] It has now been found that a novel wound 
dressing comprising a liquid-permeable nrx)lecular filtra- 
tion membrane can provide all of the above-enumerated 
advantages of the prior art and can additionally provkie 
an improved environment for wound healing. 

25 [001 2] The present invention provides a wound dress- 
ing comprising: 

a molecular filtration membrane, said membrane 
being permeable to aqueous Ikiukis; 

30 an intermediate layer overlying the molecular filtra- 
tion membrane and comprising a low molecular 
weight pharmaceutical, a wound healing agent, a 
growth factor or a microbicide capable of passing 
through the molecular filtration membrane; and 

35 an outer protective membrane overlying the inter- 
mediate layer on the side opposite from the molec- 
ular filtration membrane, characterized in that the 
molecular filtration membrane has a maximum pore 
size in the range of from 0.001 pm to 0.5pm. and the 

40 intermediate layer is absorbent and further charac- 
terized in that the wound dressing also comprises a 
wound contacting layer underlying the molecular fil- 
tration membrane and comprising a bioabsort>able 
and hydrophilic polymeric material tiiat forms a gel 

45 In contact with wound exudate. 

[0013] Preferably the maximum pore size is in the 
range of from 0.01pm to 0.5pm. More preferal^ly tiie 
range is from 0.01pm to 0.25pm and most preferak>ly 

so the range is from 0.02pm to 0.2pm. 

[0014] Here and elsewhere in the description the term 
"maximum pore size" refers to tiie pore size as deter- 
mined by tiie Pall microbial challenge test. This test is 
based on measuring the filtration performance of tiie 

55 membrane when challenged with laboratory test 
microbes of varying dimensions. For example, if the 
membrane blocks tiie passage of Serratia marcescens 
tiie maximum pore size is 0.45pm. If tiie menibrane 
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blocks the passage cjf Pseudomonas diminuta (ATCC 
19146) then the maximum pore size is 0.2^m, and so 
on. The test microbes include viruses such as murine 
leukaemia viruses (maximum pore size 0.08 - 0.12 ^m) 
and E. Coli endotoxin molecules (maximum pore size 
0.001 ^m). 

[0015] The above-defined measurement of maximum 
pore size in the molecular filtration membrane is the 
most appropriate for biological applications such as the 
wound dressings of the present invention. Furthermore* 
it has also been found that there is good correlation 
between the maximum pore size as defined above and 
average pore sizes determined by physical methods 
such as gas permeability measurements or thermopo- 
rometry. Particularly good correlation is observed with 
average pore sizes determined by the Formal Flow Test 
(FFT) technique. In the FFT technique the flow of air 
through a wetted membrane is measured as a function 
of the pressure difference across the membrane. The 
pressure difference at which the rate of flow of air 
through the wetted membrane ceases to increase line- 
arly witii increasing pressure difference is known as the 
KL value, and shows a strong inverse correlation with 
the maxinrujm pore size as defined above. 
[001 6] The maximum pore size as defined herein also 
correlates welt with data from solute rejection experi- 
ments. 

[0017] The molecular filiation membrane may for 
example comprise pdysutphone, Nylon 66. cellulose, a 
cellulose derivative, polyvinylidene fluoride, poly- 
urethane. PTFE, polylactic derivatives, polyglycolic 
derivatives, insoluble derivatives of naturally derived 
biopolymers and mixtures tiiereof. It will normally be 
Imperforate, and highly conformable to the wound sur- 
face, t 
[0018] The permeability to aqueous liquids of tiie 
molecular filtration membrane can be controlled by 
adjusting tiie porosity, hydrophobidty and charge of the 
membrane. In accordance witii tiie present invention, 
the molecular filtration membrane is permeable to aque- 
ous liquids so as to allow even a heavy flow of wound 
exudate to wick rapidly through the membrane. This 
contrasts with the semipermeable membranes of prior 
art dressings, which are impermeable to aqueous liq-. 
uids. In the wound dressings according to the present 
invention high molecular weight components of wound 
exudate such as wound healing factors, plasma pro- 
teins and ttie like are unable to pass through the molec- 
ular filtration membrane and are retained at the wound 
site. Leucocytes and other cells cannot pass tiirough 
the molecular filtration membrane and are retained at 
the wound site. Conversely, bacteria cannot pass 
through the molecular filtration membrane to infect the 
wound. 

[0019] The multilayered wound dressing according to 
the present invention provides an improved wound heal- 
ing environment at the wound site. It achieves this by 
retaining at tiie wound site those wound healing factors 



such as cytokines (e.g. TGFp, FGFp. EGF, PDGF. IL-1 
and otiiers). glycosaminoglycans and proteins that have 
molecular weights too high to enable tiiem to pass 
tiirough the molecular filtration membrane. Useful low 

5 molecular weight hormones such as TGFp are retained 
at the wound site because they complex strongly witii 
large molecular weight molecules such as gly- 
cosaminoglycans. At the same time, excess water and 
low molecular weight molecules from the wound exu- 

10 date are swiftly removed through the molecular filtration 
membrane into tiie absorbent layer. The overall effect of 
the molecular filtration membrane is thus actually to 
increase tiie concentration at the wound site of tiie high 
molecular weight wound healing compounds above tiie 

IS concentration that occurs naturally in wound exudate. 
The absence of tiie higher molecular weight chenfx>tac- 
tic factors from the absorbent layer helps to prevent tis- 
sue ingrowtii into the absorbent layer, thereby reducing 
wound trauma when the dressing is removed. Further- 

20 more, tiie wound dressing is particularly advantageous 
for use in conjunction witii wound healing ointments or 
tiie like ttiat contain high molecular weight wound heal- 
ing factors, because tiie molecular filtration membrane 
prevents tiie wound healing factors being diluted and 

25 washed away into the at)sorbent layer by the flow of 
wound exudate. 

[0020] In the wound dressing according to the present 
invention the molecular filtration membrane is attached 
to tiie body over a wound site. The means of attachment 

30 will normally be a pressure-sensitive adhesive bonded 
to skin around the wound site. Suitat)le adhesives 
include acrylic polymer adhesives well known in the 
wound dressing art. such as tiie copolymers of butyl 
acrylate and butyl methacrylate. The adhesive may be 

35 applied to the molecular filtration memtxane as a layer 
extending around the perimeter of the membrane leav- 
ing the central part of the membrane free from adhe- 
sive. Alternatively, tiie adhesive may be provided on a 
second membrane such as a semipemieable mem- 

40 brane extending around and beyond the edge of tiie 
molecular filtration membrane and adhesively bonded 
to the molecular filtration membrane. The adhesive may 
extend over tiie whole of one side of the second mem- 
brane or only over a marginal portion of the second 

45 membrane. The quantity of adhesive employed will usu- 
ally be from 20g/m2 to SOg/m^. and preferably from 
35g/m2 to 45g/ni2. 

[0021] The wound dressing according to the present 
invention will also comprise an absort>ent layer atop the 

50 molecular filtration membrane to absorb wound exudate 
passing through the molecular filtration membrane. The 
absorbent layer is held in place by an outer protective 
membrane atop the absorbent layer. The outer protec- 
tive memt>rane also prevents exudate absort)ed in the 

55 absorbent layer from leaking out to stain clothes or bed- 
dottles. 

[0022] The outer protective membrane is preferably a 
semi-permeable membrane, such as one of tiie semi- 
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permeable polyurethane membranes widely used in the 
wound dressing art. In this cx>ntext "semi-permeable" 
means that the membrane is permeable to water vapour 
and air but impermeable to aqueous liquids. Typically 
the water vapour permeability will be in the range of 5 
from 1000g/m2y24hr to 3000g/m2/24hr. Continuous 
polyurethane films having such properties are available 
under the Trade Mark PLATILON from Plate Bonn 
GmbH, Bonn, Germany Such a membrane has 
extremely small pore size (typically less than 1 ^m) and w 
Is therefore an effective bacterial barrier. 
[0023] Preferably the outer protective membrane 
extends beyond the edges of the molecular filtration 
membrane and the absorbent layer and Is provided with 
an adhesive coating as described above for attaching 75 
the multilayered wound dressing to the stdn over the 

WOUfKl. 

[0024] The absorbent layer is preferably completely 
enclosed between the inner molecular filtration mem- 
brane and the outer semi-permeable membrane. 20 
Accordingly, a wide range of absorbent materials such 
as fabrics, superabsorbents. foams or particulate 
absort>ents may be used as or in the absorbent layer. 
The absoitent materials should be conformable and 
also should not react or hydrolyse in the presence of 25 
wound exudate to give low-molecular weight fragments 
that could diffuse back through the molecular filtration 
membrane and interfere with wound healing. The 
absorbency of the absorbent layer will normally be in 
the range of from SOOg/m^ to 1 0.OOOg/m^. The interme- 30 
diate absorbent layer may also contain low molecular 
weight microbicides such as chlorhexidine that can dif- 
fuse back through the molecular filtration membrane to 
maintain a sterile environment in the wound. The 
absorbent layer additionally or alternatively contains 35 
other low-molecutar weight active ingredients such as 
humectants (e.g. glycerol), oligosaccharides or oli- 
gopeptides that can be beneficial to wound healing, or 
materials pharmacologically active on wound healing 
such as pharmaceuticals and growth factors. 4o 
[0025] The multilayered wound dressing according to 
the present invention further, comprises a wound con- 
tact layer attached to the molecular filtration membrane 
and formed from a bioabsort)able material that forms a 
wound-friendly and bioabsort^able gel on contact with 45 
wound exudate. 

[0026] Accordingly, the wound contact layer com- 
prises a bioabsorbable and hydrophilic polymeric mate- 
rial. This may be one of the well known synthetic 
bioabsorbable polymers such as polyglycolic acid, poly- so 
lactic add or copolymers thereof, or the K-Y gel matrix 
diseased in co-pending Patent Application EP-A- 
0532275. Alternatively, or additionally, the layer may 
comprise a natural bioabsorbable polymer such as col- 
lagen, chitin, keratin, an alginate, guar gum, locust bean 55 
gum or derivatives or mixtures thereof. The layer also 
may comprise a bioabsorbable polymer formed by 
chemically modifying a natural substance, for example, 
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oxidised cellulose or chitosan or a cross-linked 
hyaluronic add gel such as the kind desaibed in GB-B- 
2168067 (Biomatrix Inc.). 

[0027] The wound contact layer preferably also com- 
prises one or more compounds that are known to assist 
wound healing, such as cytokines, protease inhibitors or 
glycosaminogtycans. The prefened wound healing 
agents are the glycosaminoglycans, such as dermatan 
sulphate, chondroitin sulphate, heparin, heparan sul- 
phate, hyaluronic acid or derivatives or mixtures thereof. 
[0028] Additionally, the wound contact l^er may con- 
tain antitxxJies directed against factors associated with 
wound healing or against receptors for these factors in 
order to modulate the levels of these factors (for exam- 
ple growth factors such as TGPpi) and therefore alter 
wound healing rates and/or scar tissue formation. 
[0029] Preferably the wound contact layer comprises 
collagen, either with or without the addition of a gly- 
cosaminoglycan, preferably chondroitin sulphate. The 
wound contact layer may also comprise a humectant 
such as a polyhydric alcohol and/or an antiseptic such 
as chlorhexidine, and/or an antibiotic. 
[0030] The wound contact layer absort)s wound exu- 
date and provides a biocompatible wound-friendly envi- 
ronment. Preferably, the wound contact layer absorbs 
wound exudate to form a bioabsorbable gel, thereby 
redudng the risk that liquid exudate will leak out of the 
dressing and soil clothes or beddothes. The layer of 
wound-friendly gel prevents the wound contact part of 
the dressing from adhering to the wound, and so makes 
removing and repladng the wound dressing very easy 
and non-traumatic. Even more importantly, a bioabsorb- 
able gel layer can function as a slow release matrix for 
wound healing substances such as glycosaminogly- 
cans, protease inhibitors, added cytokines/growth fac- 
tors, antibodies or other pharmacological modulators of 
wound healing. Likewise, the same layer can function as 
a slow release matrix for antiseptics or antibiotics. 
[0031 ] Furthermore, many gel-forming bioabsort>able 
biopolymers are themselves known to assist wound 
healing. They include glycosaminoglycans, collagen, 
chitin and the alginates. Such substances are pretended 
constituents of the wound contact layer. They are pre- 
fen^ed on account of their abundance, availability from 
natural sources, low cost and well-understood proper- 
ties. Biopolymer-containing films can be made with con- 
trolled bioabsorption rates. For example, heating or 
glycosylating collagen will speed up the rate at which it 
is bioabsori^ed, whereas cross-linking collagen will 
reduce the rate of bioabsorption. In this way the rate at 
which the wound contact layer delivers active agents to 
the wound can be optimised. 
[0032] Wound healing compositions comprising a col- 
lagen matrix containing a glycosaminoglycan wound 
healing agent are disclosed, for example, in EP-A- 
0251695 and EP-A-0314109 (both to University of Med- 
tolne and Dentistry of New Jersey). 
[0033] The bioabsorbable gel wound healing compo- 
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sitions are especially advantageous when used in con- 
junction with wound dressings according to the present 
invention because the molecular filtration membrane of 
the wound dressing holds the gel in contact with the 
wound without allowing any of the high molecular- 
weight gel to pass through into the absorbent layer of 
the dressing. At the same time, excess liquid exudate 
from the wound can pass rapidly through the molecular 
filtration membrane to be absorbed by the intermediate 
absorbent layer. Conversely, low molecular weight 
active compounds from the absorbent layer can flow 
back through the molecutar filtration membrane and dif- 
fuse into the gel wound contact layer. Finally, the wound 
dressing maintains a sterile environment In the wound 
contact layer. 

[0034] The wound contact layer may be formed by 
depositing a mixture of the constituents in solution, 
dried or gel form on the wound contacting surface of the 
molecular filtration membrane followed by evaporating 
the solvent to leave a dried film that swells to form the 
wound contact layer when It absorbs liquid wound exu- 
date. The weight per unit area of the dried film is prefer- 
ably in the range from 30g/m^ to 600g/m^, and more 
preferably from 70g/m2 to aiOg/m^. 
[0035] An embodiment of the present Invention will 
now be desaibed in detail, by way of example, with ref- 
erence to the accompanying drawing. The drawing 
shows a cross-section through a multilayered wound 
dressing according to the present invention. 
[0036] The multilayered wound dressing 1 comprises 
an outer protective membrane 2. an intermediate 
absorbent layer 3, a molecular filtration membrane 4 
and a wound contact layer 5. The wound dressing fur- 
ther comprises a layer of pressure-sensitive adhesive 6 
and a release-coated protective film 7. 
[0037] The outer protective membrane 2 is an Imper- 
forate semi-permeable membrane formed from the 
semi-permeable polyurethane film sold under the Trade 
Mark PLATILON by Plate GmbH, Bonn, Germany, and 
well known in the wound dressing art. The membrane is 
impermeable to liquids but permeable to water vapour. 
[0038] The outer protective membrane 2 extends 
beyond the edges of the other layers 3, 4, 5 of the 
wound dressing to form a marginal portion 8. The outer 
protective membrane 2 is coated on one side with pres- 
sure-sensitive adhesive 6. The adhesive extends onto 
the marginal portion 8, where it is used for attaching the 
wound dressing to the skin of the patient. Depending on 
the overall dimensions of the wound dressing the adhe- 
sive-coated marginal portion will be from 10 to 20mm 
wide. The molecular filtration membrane and tiie adhe- 
sive-coated marginal portion fbrm an effective bacterial 
seat over the wound. 

[0039] The intermediate absorbent layer 3 consists of 
a layer of the absorbent material sold under the Regis- 
tered Trade Mark TOPPER and a layer of polyurethane 
foam. The pad is held In place by the adhesive layer 6. 
[0040] The molecular filtration menrtbrane 4 is a micro- 



porous hydrophilic ultrafiltration membrane made of pol- 
yvinylidene fluoride and available under the Trade Mark 
"Emf Ion ir from Pall Corporation, East Hills. NY 1 1 544, 
U.S.A. The membrane has a maximum pore size of 

5 0.2^m as determined by the Pall microbial challenge 
test. That is to say. the membrane excludes the bacte- 
rium Pseudomonas diminuta (ATCC 19146), which has 
a nominal size of 0.2^m. but allows Acholeplasma 
Laidlawii with a nominal size of 0.1 ^ to pass through. 

10 [0041 ] The effective molecular weight filtration limit of 
the molecular filtration membrane under wound healing 
conditions can be determined by means of a solute 
rejection experiment as follows. A multilayered wound 
dressing of the kind described herein is immersed in 

75 plasma containing, defined amount of radloactively 
labelled protein, gtycosaminoglycan or conplex having 
a defined molecular weight. The wound dressing and 
plasma are incubated at 3TC for 24 hours. The dress- 
ing is then removed and dissected Into its individual 

20 components for determination of radioactive content. 
Examination of the radioactive content of the absorbent 
layer shows whether protein of the defined molecular 
weight has been absorbed through the molecular 
weight filtration membrane, and examination of tiie 

25 molecular weight filtration membrane Itself shows tiie 
level of adsorption by tiiis membrane. The adsorption 
result gives an Indication of adherence. The molecular 
weight filtration limit is defined as that molecular weight 
whrch Is 90% rejected by the molecular filtration mem- 

30 brane. 

[0042] The molecular filtration membrane 4 extends 
beyond the edge of the absorbent layer, and the periph- 
ery off the nrx>lecular filtration layer is adhered to the 
outer protective membrane 2 by the adhesive layer 6. In 

35 this way the absorbent layer 3 is entirely enclosed by the 
membranes 2 and 4 thereby preventing any leakage of 
fluid absorbed in the absork)ent layer. 
[0043] The molecular filtration membrane 4 is 
hydrophilic to assist wicking of exudate through tfie 

40 membrane. The porosity of the membrane is selected to 
provide botii the requisite molecular weight filtration 
limit and high permeability to aqueous liquids. 
[0044] The wound contact layer 5 Is a layer of dried 
collagen/glycosamlnoglycan/glycerol that forms a 

45 wound-friendly bloabsort>at)le gel In contact with wound 
exudate. The glycosaminoglycan is chondroitin sul- 
phate and tiie ratio of chondroitin sulphate:colla- 
geniglycerol is 9:9:2 by weight. This base formulation 
can be used as a cannier for further active ingredients 

50 such as growth factors. 

[0045] The above wound contact layer composition is 
prepared as a mixed aqueous solution, coated onto the 
molecular filtration membrane 4 and dried in air at 70 **C 
for 3 hours to form a clear transparent film. The weight 

55 per unit area of the dried film is approximately 1 50g/m^. 
[0046] The wound contact layer 5 and the exposed 
part of the adhesive layer 6 are protected prior to use tsy 
a release-coated protective membrane 7. The protec- 
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tive membrane is formed from paper release-coated 
with a silicone. 

[0047] The multilayered wound dressing is packaged 
In a hermetically sealed envelope and sterilised t>y 
gamma-irradiation, autodaving or other suitable meth- 
ods. Alternatively, the sterilisation may be carried out 
before the packaging step. In either case, a sterile 
wound dressing is produced. 
[0048] The resulting wound dressing Is conformable, 
absorbent and easy to replace with minimal wound 
trauma. The wound dressing provides a layer of wound- 
friendly bioabsorbable gel in contact with the wound. 
The molecular filtration membrane rapidly removes liq- 
uid wound exudate into the absorbent layer while pre- 
venting passage of natural wound healing factors or the 
high molecular-weight components of the wound con- 
tact layer. The smooth surface and small pore size of 
the molecular weight filtration membrane prevent 
ingrowth of cells so that trauma upon removal of the 
dressing is minimised. The wound dressing retains liq- 
uid wound exudate hygienicalty in the enclosed absoil)- 
ent layer. Finally, the dressing acts as an effective 
bacterial ban-ier. 

[0049] A number of possible modifications of the mul- 
tilayered wound dressings according to the present 
invention have been indicated above. 

Claims 

1 . A wound dressing (1 ) comprising: 

a molecular filtration membrane (4), said mem- 
brane being permeable to aqueous liquids; 
an intermediate layer (3) overlaying the molec- 
ular filtration membrane (4) and comprising a 
low molecular weight pharmaceutical, a wound 
healing agent, a growth factor or a microbicide 
capable of passing through the molecular filtra- 
tion membrane (4); and 

an outer protective membrane (2) overlying the 
intermediate layer (3) on the side opposite from 
the molecular filtration membrane (4), 
characterized in that the molecular filtration 
membrane (4) has a maximum pore size in the 
range of from 0.001 ^m to O.S^m and the inter- 
mediate layer (3) is absorbent, and further 
characterized in that the wound dressing also 
comprises a wound contacting layer (5) under- 
lying the molecular filtration membrane (4) and 
comprising a bioabsort^able and hydrophilic 
polymeric material ttiat forms a gel in contact 
with wound exudate. 

2. A wound dressing according to Claim 1 wherein the 
molecular filtration membrane (4) has a maximum 
pore size in the range of from 0.01 ^m to O.S^m. 

3. A wound dressing according to Claim 1 or Claim 2 



wherein tiie molecular filtration membrane (4) has a 
maximum pore size in the range of from 0.01pm to 
0.25nm. 

5 4. A wound dressing according to Claim 1, 2 or 3 
wherein tiie molecular filtration membrane (4) has a 
maximum pore size in the range of from 0.02^ to 
0.2pm. 

10 5. A wound dressing according to any preceding claim 
wherein tiie molecular filtration membrane (4) com- 
prises polysulphone, Nylon 66. cellulose, a cellu- 
lose derivative, polyvinylidene fluoride, 
polyurethane. polytetrafluoroethylene (PTFE), poly- 

75 lactic derivatives, polyglycolic derivatives, insoluble 
derivatives of naturally derived biopolymers and 
mixtures tiiereof. 

6. A wound dressing according to any preceding 
20 daim. wherein the outer protective membrane (2) is 

semipermeable. 

7. A wound dressing according to any preceding daim 
wherein tiie other protective membrane (2) extends 

25 beyond the edges of the molecular filtration mem- 
brane (4) and the intermediate absori^ent layer (3), 
and is provided with an adhesive coating (6) for 
attaching the wound dressing (1) over a wound. 

30 8. A wound dressing according to any preceding 
daim, wherein the wound contacting layer (5) com- 
prises collagen, chitin, fibrin, laminin. fbronectin, 
an alginate, a glyoosaminoglycan, or derivatives or 
mixtures thereof. 

35 

9. A wound dressing according to any preceding daim 
wherein tiie wound contacting layer (5) comprises a 
polyhydric alcohol. 

40 1 0. A wound dressing according to any preceding daim 
wherein the wound contacting layer (5) comprises a 
collagen and a glyoosaminoglycan. 

1 1 . A wound dressing according to any preceding daim 
45 which is sterile. 

PatentansprOche 

1. Wundverband (1). welcher umfa6t: eine MolekOlfil- 
50 trationsmembran (4). wobei die Membran fOr wdB- 
rige Flussigkeiten durchlftssig ist; 

Eine Zwischenschicht (3), die uber der Mole- 
kQlfiltrationsmenrt)ran (4) liegt und ein Arznei- 
55 mittel mit niedrigem Molekulargewicht, ein 

Wundheilungsmittet, einen Wachstumsfaktor 
Oder ein Mikrobizid unnteGt, die in der Lage 
sind. durch die MolekQIfiltirationsmembran (4) 
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hindurchzutreten; und 

Eine duBere Schutzmembran (2). die uber der 
Zwischenschicht (3) auf der der MolekQIfiltrati- 
onsmembran (4) abgewandten Seite liegt. 
dadurch gekennzeichnet. daB die Molekulfiltra- 
tionsmembran (4) eine maximale Porengr6Be 
Im Bereich von 0,001 bis 0.5 besitzt und 
die Zwischenschicht (3) absorbierend ist. und 
weiter dadurch gekennzeichnet, daB der 
Wundverband auch eine Wundkontaktschicht 
(5) umfaBt. die unter der Molekulfiltrations- 
membran (4) liegt und ein biologisch absorbier- 
bares und hydrophiles polymeres Material 
unifaBt, das in Kbntakt mit WUndexsudat ein 
Gel bildet 

2. Wundveitand nach Anspruch 1, dadurch gekenn- 
zeichnet. daB die MotekOlfiltrationsmembran (4) 
eine maximale Porengr6Be im Bereich von 0,01 ^m 
bis 0.5 ^m besitzt. 

3. Wundvert)and nach Anspruch 1 Oder Anspruch 2, 
dadurch gekennzeichnet. daB die MolekOlfiltrali- 
onsmembran (4) eine maximale PorengrOBe im 
Bereich von 0.01 ^m bis 0.25 ^m besitzt. 

4. Wundvert^and nach Anspruch 1, 2 oder 3, dadurch 
gekennzeichnet. daB die Molekutfittrationsmem- 
bran (4) eine maximale PorengrOBe im Bereich von 
0,02 pm bis 0,2 ^m besitzt 

5. Wundvert>and nach einem der vorangehenden 
Anspruche. dadurch gekennzeichnet, daB die 
Molekulfiltrationsmembran (4) Polysulfbn. Nylon 66. 
Cellulose, ein Cellulosederivat. Polyvinylidenfluo- 
rid. Polyurethan. Polytetrafluorethylen (PTFE), 
PolymilchsSurederivate, PolyglykoIsSurederivate, 
unldsliche Derivate von natOrliche gewonnenen 
Biopolymeren und Mischungen derselben umfaBt 

6. Wundverband nach einem der vorangehenden 

AnsprOche, dadurch gekennzeichnet. daB die 
duBere Schutzmembran (2) halbdurchldssig ist 

7. Wundvert}and nach einem der vorangehenden 
AnsprOche. dadurch gekennzeichnet. daB die 
andere Schutzmembran (2) sich uber die Kanten 
der Molekulfiltrationsmembran (4) und der absor- 
bierenden Zwischenschicht (3) hinaus erstreckt 
und mit einer Klebebeschichtung (6) zum Fixieren 
des Wundverbandes (1) uber einer WUnde verse- 
hen ist. 

8. Wundverband nach einem der vorangehenden 
AnsprOche, dadurch gekennzeichnet. daB die 
Wundkontaktschicht (5) Kollagen. Chitin. Fibrin, 
Laminin. Rbronektin, ein Alginat ein Qlykosamino- 



glykan oder Derlvate oder Mischungen derselben 
umfaBt. 

9. Wundverband nach einem der vorangehenden 
5 Anspruche. dadurch gekennzeichnet, daB die 

Wundkontaktschicht (5) einen mehnvertigen Alko- 
hol umfaBt. 

10. Wundverband nach einem der vorangehenden 
70 Anspruche, dadurch gekennzeichnet, daB die 

Wundkontaktschicht (5) ein Kollagen und ein Gly- 
kosaminoglykan unrrfaBt. 

11. Wundverband nach einem der vorangehenden 
IS AnsprOche, dadurch gekennzeichnet, daB er steril 

ist. 

Revendlcations 
20 1 . Pansement (1 ) comportant : 

♦ une membrane de filtration mol^ulaire (4), 
ladite membrane dtant permeable k un liquide 
aqueux; 

25 ♦ une couche interm6diaire (3) recouvrant la 
membrane de filtration moi^ulaire (4) et com- 
portant un produit pharmaceutique de faible 
poids mol6culaire, un agent de cicatrisation de 
la blessure. un facteur de croissance ou un 

30 agent microbicide capable de passer k travers 

la membrane de filtration mol^culaire (4); et 

♦ une memt)rane ext6rieure protectrice (2) 
recouvrant la couche IntermMaire (3) du cOt6 
oppose k la memt)rane de filtration mol6culaire 

35 (4). 

caract6ris6 par le fait que la membrane de fil- 
tration mol6culaire (4) pr6sente une dimension 
maximale de pore sur la plage allant de 0,001 
^im k 0.5 ^m et que la couche interm6diaire (3) 

40 est absort^ante, et caract^ris6 en outre par le 

fatt que le pansement comporte 6galement une 
couche (5). en contact avec la blessure, sous- 
jacente k la membrane de filtration mol§culaire 
(4) et comportant un mat6riau polym^e bioab- 

45 sorbable et hydrophile qui forme un gel au con- 

tact avec Texsudat de la blessure. 

2. Pansement selon la revendication 1 , dans lequel la 
membrane de filtration mol^ulaire (4) pr^ente 

50 une dimension maximale de pore sur la plage allant 
deO.OI )imd0,5 |xm. 

3. Pansement selon la revendication 1 ou la revendi- 
cation 2. dans lequel la membrane de filtration 

55 mol^culaire (4) pr6sente une dimension maximale 
de pore sur la plage allant de 0,01 im k 0,25 fim. 

4. Pansement selon la revendication 1, 2 ou 3. dans 
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lequel la membrane de filtration mot6culalre (4) pr6- 
sente une dimension maximale de pore sur la plage 
ailant de 0.02 iim h 0,2 ^m. 

5. Pansement selon Tune quelconque des revendica- s 
tions pr^c^entes, dans lequel la membrane de fil- 
tration mol^culaire (4) comporte une polysulfone, 

un Nylon 66, une cellulose, un d^riv6 de cellulose, 
un f luorure de poiyvlnyiid^ne, un polyur^thane, un 
polyt6trafluoro6thyl6ne (PTFE), des d6riv6s poly- io 
lactiques. des d^riv^s polyglycoliques, des d^riv^ 
Insolubles de biopolymdres d6riv^ naturellement 
et leurs melanges. 

6. Pansement selon Tune quelconque des revendica- is 
tions pr^c^entes dans lequel la membrane ext^- 
rieure protectrice (2) est 5eml-perm§at)le. 

7. Pansement selon I'une quelconque des revendica- 
tions pr6c6dentes dans lequel la membrane ext6- 20 
rieure protectrice (2) s'§tend au-del^ des bords de 

la membrane de filtration mol^ulaire (4) et de la 
couche Interm^diaire absort>ante (3) et est pr^vue 
avec un rev§tement adh^sif (6) pour attacher le pan 
sement (1) sur une Uessure. 2s 

8. Pansement selon Tune quelconque des revendica- 
tions pr6c6dentes dans lequel la couche (5) en con- 
tact avec la blessure comporte du collag^ne, de la 
chitine. de la f ibrine. de la taminine. de la f bronec- 30 
tine, un alginate, une glucosaminoglucane. ou leurs 
d6riv6s ou leurs melanges. 

9. Pansement selon Tune quelconque des revendlca- 
tions pr^6dentes dans lequel la couche (5) en con- 3S 
tact avec la blessure oonrporte un alcooi 
polyhydrique. 

10. Pansement selon Tune quelconque des revendica- 
tions pr6c6dentes dans lequel la couche (5) en con- 40 
tact avec la blessure comporte un oollag^e et une 
glucosaminoglucane. 

11. Pansement selon Tune quelconque des revendica- 
tions pr6c6dentes qui est st^ile. 45 
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FIGURE 1 



